Development of a Novel, Rapid Multiplex Polymerase Chain Reaction Assay for the Detection and Differentiation of Salmonella enterica Serovars Enteritidis and Typhimurium Using Ultra-Fast Convection Polymerase Chain Reaction.
Salmonella enterica serovars Enteritidis and Typhimurium are the most common causative agents of human nontyphoidal salmonellosis. The rapid detection and timely treatment of salmonellosis are important to increase the curative ratio and prevent spreading of the disease. In this study, we developed a rapid multiplex convection polymerase chain reaction (PCR) method to detect Salmonella spp. and differentiate Salmonella Enteritidis and Salmonella Typhimurium. We used the invA gene for Salmonella spp. detection. Salmonella Enteritidis-specific primers and Salmonella Typhimurium-specific primers were designed using the insertion element (IE) and spy genes, respectively. The primer set for Salmonella spp. detection clearly detected both Salmonella Enteritidis and Salmonella Typhimurium after a 21-min amplification reaction. Serovar-specific primer sets for Salmonella Enteritidis and Salmonella Typhimurium specifically detected each target species in a 21-min amplification reaction. We were able to detect Salmonella spp. at a single copy level in the singleplex mode. The limits of detection for Salmonella Enteritidis and Salmonella Typhimurium were 30 copies in both the singleplex and multiplex modes. The PCR run time could be reduced to 10.5 min/15 cycles. The multiplex convection PCR method developed in this study could detect the Salmonella spp. Salmonella Enteritidis and Salmonella Typhimurium in artificially contaminated milk with as few as 100 colony-forming unit/mL after 4-h enrichment. The PCR assay developed in this study provides a rapid, specific, and sensitive method for the detection of Salmonella spp. and the differentiation of Salmonella Enteritidis and Salmonella Typhimurium.